Anodic aluminum oxide(AAO) film is known to have highly ordered pore arrangement, controllable pore diameter and well-characterized morphology [1] when produced in acidic electrolytes. As a self-organized fine structure with a nanohole array [2] , porous AAO has been used as a host material for many applications. Nevertheless, a full recognition of the potential of AAO a template for nano-fabrication only developed in the last few years since the pioneering work of Masuda's group [3] . A variety of nanostructures can be created using AAO templates by depositing metals, semiconductors, organics, or their combinations into the pores. For example, metallic nanowires and hollow nanotube arrays [4] , were synthesized by controlled electrodeposition of a metal salt in an AAO template.
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In the present work, we studied the self-ordering process of the AAO films during multi-step anodization. During the leaching process, the porous alumina film was dipped in phosphoric acid and chromic acid solution for etching film. Each anodization process was followed by this leaching process. The morphology of AAO films were characterized with scanning electron microscopy and freeware ImageJ 1.33k software. We have studied the relation between cell dimensions and formation potential as well as the effects of different anodizing times on the cell parameters, evaluated by an electrochemical method called porefilling technique.
SEM images of AAO films formed in 0.4 mol l −1 phosphoric acid at110 V using multi-step anodizing is shown in fig .1 . From fig. 1(a)(c)(e)(g) , it is observed that the template integrity remains intact for the multi-step anodizing films. The average film diameter ranged from 54 nm, 122 nm, 115 nm and 112 nm, respectively. From fig. 1 (b)(d)(f)(h), it is seen that the porosity is increased as the anodizing time increases, changed from 5.81 %, 11.85 %，11.98 % to 12.01 % respectively.
Fig2. SEM images of the top view of aluminum sbustrate after leaching film. Anodization was conducted in 0.4 mol l −1 phosphoric acid at 110 V using multi-step anodizing: (a) one step, (b) two step, (c) three step, (d) four step. Figure 2 shows SEM images of a nanohole array of of the aluminum substrate after leaching film. We confirmed that the nanoholes with uniform size are hexagonally arranged in high regularity. The mean diameter of the holes measured from the SEM micrograph in Fig.2 , which were 208 nm, 219 nm, 202 nm and 195 nm, respectively. The mean diameter depends on the anodizing times. 
